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(57) ABSTRACT

A multiport valve, having a housing having at least two
connectors, a control element for blocking at least one of the
connectors, the control element disposed to be rotatable 1n a
recess of the housing. An external contour of the control
clement has a compression portion which 1n at least one first
position of the control element compresses a first seal
disposed on a first one of the connectors. The external
contour of the control element has a decompression portion
that has a smaller radius than the compression portion and in
at least one further position of the control element lies
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1
MULITIPORT VALVELE

CROSS REFERENCE TO RELATED
APPLICATIONS

This 1s a U.S. national stage of Application No. PCT/
EP2020/059866 filed Apr. 7, 2020. Priority 1s claimed on
European Application No. 19465529.6 filed Apr. 23, 2019

the content of which 1s mcorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure relates to a multiport valve, in
particular a cooling water valve for a motor vehicle, or of a
motor vehicle, respectively, as well as to a method for
activating the multiport valve.

SUMMARY OF THE

INVENTION

It 1s an object of one aspect of the present mvention to
improve a multiport valve.

Disclosed 1s achieved a multiport valve, a motor vehicle
having at least one multiport valve described here, and for
a method for activating a multiport valve described here,
respectively.

According to one aspect of the present invention, a
multiport valve has a single-part or multiple-part housing
having two or more, preferably at least or exactly three or
four, connectors, as well as a single-part or multiple-part
control element which selectively blocks one or a plurality
ol said connectors, or 1s provided to this end, 1n particular 1s
specified or used to this end, respectively.

The control element according to one aspect of the present
invention 1s disposed so as to be rotatable in a recess of the
housing, so as to be rotatable in particular about a rotation
axis and/or 1 various positions.

One aspect of the present imnvention can be particularly
advantageously used 1n the case of such multiport valves.

According to one aspect of the present invention, an
external contour of the control element has a compression
portion, 1 one embodiment a (radial) shell face, in one
refinement a convex or outwardly curved, respectively,
(rachal) shell face, which 1n at least one {first position of the
control element compresses, 1n one embodiment at least 1n
a partially elastic manner, a first seal which 1s disposed on
a first one of said connectors, or said compression portion
being configured or specified or used, respectively, 1n such
a manner or to this end, respectively. In one refinement, the
control element 1n the first position blocks the first connec-
tor, or 1s configured or specified, respectively, in such a
manner or to this end, respectively, or 1s used to this end,
respectively.

On account thereot, the blocking can be improved.

According to one aspect of the present invention, the
external contour of the control element has a decompression
portion which has a smaller radius than the compression
portion and, in at least one further position of the control
clement in which the control element in one embodiment
does not block the first connector, lies opposite the first seal,
or faces the latter, respectively, such that the control element
in said further position compresses the first seal to a lesser
extent than 1n the first position, or 1s configured or specified
or used, respectively, in such a manner or to this end,
respectively.
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On account thereol, the first seal, when not required, 1s
de-stressed 1n one embodiment. On account thereof, the

service life, the reliability and/or the sealing eflect of the seal

can be mcreased and/or an operating force for adjusting the
multiport valve can be reduced in one embodiment.

The radius of the compression portion, or the (smaller)
radius of the decompression portion, respectively, 1n one
embodiment 1s an i1n particular maximum, minimum, Or
mean distance or spacing, respectively, of the respective

portion or the external contour, respectively, from the rota-
tion axis of the control element 1n at least one cross section,
in one embodiment 1n at least one cross section perpendicu-
lar to the rotation axis, wherein said cross section in one
embodiment also 1ntersects the respective seal.

The decompression portion 1n said further position of the
control element in one embodiment supports the first seal 1n
relation to the housing, or 1s configured or specified, respec-
tively, 1n such a manner or to thus end, respectively, or 1s
used to this end, respectively.

On account thereof, the risk of the first seal undesirably
falling out of a receptacle can be reduced 1n one embodi-
ment, and on account thereof the functioning and/or the
reliability of the multiport valve can be improved.

Additionally or alternatively, the decompression portion
in the further position 1n one embodiment does not compress
the first seal, or 1s configured or specified, respectively, 1n
such a manner or to this end, respectively.

On account thereol, the first seal 1s particularly intensely
de-stressed 1n one embodiment. On account thereof, the
service life, the reliability and/or the sealing eflect of the seal
can be further increased and/or an operating force for
adjusting the multiport valve can be further reduced 1n one
embodiment.

In one embodiment, the compression portion in at least
one second position of the control element compresses a
second seal disposed on a second one of the connectors, or
1s configured or specified, respectively, 1n such a manner or
to this end, respectively, or 1s used to this end, respectively.
In one refinement, the control element 1n the second position
blocks the second connector, or 1s configured or specified,
respectively, 1n such a manner or to this end, respectively, or
1s used to this end, respectively.

On account thereof, the blocking can be improved 1n one
embodiment.

In one aspect of the invention, the control element 1n the
second position compresses the second seal to a greater
extent than in at least one other position of the control
clement, 1n one embodiment to a greater extent than 1n the
first position of the control element, or 1s configured or
specified, respectively, 1n such a manner or to this end,
respectively, or 1s used to this end, respectively. In one
refinement, the control element in said other position does
not block the second connector, or 1s configured or specified,
respectively, 1n such a manner or to this end, respectively, or
1s used to this end, respectively. Additionally or alterna-
tively, in one embodiment, in particular to this end, the
decompression portion 1n this other position lies opposite the
second seal.

On account thereot, the second seal, when not required, 1s
de-stressed 1n one embodiment. On account thereotf, the
service life, the reliability and/or the sealing eflect of the seal
can be increased and/or an operating force for adjusting the
multiport valve can be reduced in one embodiment.

In one embodiment, the decompression portion in said
other position of the control element, 1n one embodiment
thus 1n the first position, supports the second seal 1n relation
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to the housing, or 1s configured or specified, respectively, in
such a manner or to this end, respectively, or 1s used to this
end, respectively.

On account thereot, the risk of the second seal undesirably
falling out of a receptacle can be reduced in one embodi-
ment, and on account thereof the functioning and/or the
reliability of the multiport valve can be improved.

Additionally or alternatively, the decompression portion
in the other position 1n one embodiment does not compress
the second seal, or 1s configured or specified, respectively, in
such a manner or to this end, respectively.

On account thereof, the second seal 1s particularly
intensely de-stressed. On account thereot, the service life,
the reliability and/or the sealing eflect of the seal can be
turther increased and/or an operating force for adjusting the
multiport valve can be further reduced.

In particular, the control element, or the external contour
thereol, respectively, can thus be configured such that the
compression portion in the first position compresses, 1n
particular at least 1n a partially elastic manner, the first seal,
and 1n the second position compresses, 1n particular at least
in a partially elastic manner, the second seal, and by contrast
the decompression portion in the first position de-stresses, or
compresses to a lesser extent, or optionally not at all, the
second seal, and i the second position de-stresses, or
compresses to a lesser extent, or optionally not at all, the first
seal.

In one embodiment, in the adjustment of the control
clement from the first to the second position, the decom-
pression portion instead of the compression portion 1s dis-
posed 1n front of the first connector, and the compression
portion instead of the decompression portion 1s disposed in
front of the second connector, and on account thereof a
compression of the first seal by the control element is,
preferably continuously, reduced, or a compression of the
second seal by the control element 1s, preferably mn a
continuous and/or opposing manner, amplified, and con-
versely, 1n the adjustment of the control element from the
second to the first position, the compression portion 1nstead
of the decompression portion 1s disposed in front of the first
connector, and the decompression portion instead of the
compression portion 1s disposed in front of the second
connector, and on account thereof a compression of the
second seal by the control element 1s, preferably continu-
ously, reduced, or a compression of the first seal by the
control element 1s continuously and/or 1n an opposing man-
ner, amplified.

Additionally or alternatively, according to one aspect of
the mvention, 1n particular when viewed in a circumierential
direction or rotation direction, respectively, about the rota-
tion axis, at least, 1n one embodiment exactly, one further
(third) of the connectors 1s disposed between the first and the
second connector, said further (third) one of the connectors
in the first position of the control element being (tluidically)
connected to the second connector, or communicating there-
with, respectively, and/or in the second position of the
control element being (fluidically) connected to the first
connector, or communicating therewith, respectively.

One aspect of the present invention can particularly
advantageously be used, and/or a (more) compact multiport
valve can be implemented, in the case of such a connector
arrangement.

According to one aspect of the invention, the control
clement 1n at least one third position of the control element,
in which the latter 1n one embodiment does not block the
first and the second connector, compresses the first seal to a
lesser extent than 1n the first position, and/or compresses the
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second seal to a lesser extent than in the second position, 1n
one embodiment compresses said seal (in each case) only 1n
portions and/or to a lesser extent, or 1s configured or
specified, respectively, 1n such a manner or to this end,
respectively, or 1s used to this end, respectively.

On account thereof, the respective seal 1s particularly
intensely de-stressed 1 one embodiment. On account
thereof, the service life, the reliability and/or the sealing
cllect of the seal can be further increased and/or an operating
force for adjusting the multiport valve can be further
reduced 1n one embodiment.

Additionally or alternatively, the control element in one
embodiment, 1n at least one, or the third, respectively,
position 1n which the control element does not block the first
and the second connector in one embodiment, supports the
first seal and/or the second seal 1n relation to the housing, or
1s configured or specified, respectively, 1n such a manner or
to this end, respectively, or 1s used to this end, respectively.

On account thereot, the risk of the respective seal unde-
sirably falling out of a receptacle can be further reduced 1n
one embodiment, and on account thereof the functioning
and/or the reliability of the multiport valve can be further
improved.

Additionally or alternatively, in one embodiment the
control element 1n said third position does not compress the
first seal and/or the second seal, or 1s configured or specified,
respectively, 1n such a manner or to this end, respectively.

On account thereof, the respective seal 1s particularly
intensely de-stressed 1 one embodiment. On account
thereof, the service life, the reliability and/or the sealing
ellect of the seal can be further increased and/or an operating
force for adjusting the multiport valve can be further
reduced 1n one embodiment.

In one aspect of the invention, the control element (also)
in said third position compresses the first seal and/or the
second seal, or 1s configured or specified, respectively, 1n
such a manner or to this end, respectively.

On account thereot, the adjustment of the multiport valve,
and/or progressive compressing of the first or the second,
respectively, seal when adjusting to the first or the second,
respectively, position, 1s improved in one embodiment.

In one aspect of the mvention, the control element 1n at
least one position, in particular the first, the second, and/or
the third position, by way of a through passage of the control
clement, connects (in each case) at least two of the connec-
tors, said through passage 1n one embodiment having at least
one, 1n particular lateral or radial, respectively, slot referred
to as a “slotted through passage™, and 1n at least one other
position of the control element blocks at least one of said at
least two connectors; in one refinement the control element
in at least one position, by way of the through passage,
connects at least three of the connectors, or 1s configured or
specified, respectively, in this manner or to this end, respec-
tively, or 1s used to this end, respectively.

In one refinement:

the control element 1n the second position, by way of the

through passage, connects the first connector and at
least one further (third) of the connectors, and 1n the
first position blocks the first connector; and/or

the control element 1n the first position, by way of the

through passage, connects the second connector and at
least one, 1n particular said further (third), of the
connectors, and in the second position blocks the
second connector; and/or
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the control element 1n the third position, by way of the
through passage, connects the first and the second
connector and at least one, 1n particular said further
(third), of the connectors,
or 1s configured or specified, respectively, 1n such a manner
or to this end, respectively, or 1s used to this end, respec-
tively.

One aspect ol the present invention can particularly
advantageously be used, and/or a compact multiport valve
can be implemented, in the case of such a connector arrange-
ment.

In one aspect of the invention, the slot 1s enftirely or
partially disposed 1n the decompression portion.

On account thereot, stress on and/or the risk of damage to
the first and/or the second seal by way of the slot, or the
external edge(s) of the latter, can advantageously be
reduced.

In one aspect of the mvention, the compression portion
and the decompression portion gradually transition into one
another, 1n particular without a step; 1n one embodiment the
radius of the external contour of the control element
decreases continuously from the compression portion to the
decompression portion, this 1 one embodiment being
monotonous.

On account thereot, 1n one aspect of the invention, local
stress on the respective seal can be reduced or avoided,
respectively, and the service life, the reliability and/or the
sealing eflect of this seal can be further increased on account
thereof.

In one aspect of the invention, the first seal 1s configured
so as to be 1n multiple parts and/or annular; said first seal can
in particular have an elastic ring which in one embodiment
1s disposed on one support ring or between two support
rings, wherein in one embodiment the support ring, or one
of the support rings, respectively, 1s supported on the hous-
ing, or on the first connector, respectively, and/or the support
ring, or one of the support rings, respectively, 1s supported
on the control element. Additionally or alternatively, in one
embodiment, the second seal 1s configured so as to be 1n
multiple parts and/or annular; said second seal can in
particular have an elastic ring which 1n one embodiment 1s
disposed on one support ring or between two support rings,
wherein 1n one embodiment the support ring, or one of the
support rings, respectively, 1s supported on the housing, or
on the second connector, respectively, and/or the support
ring, or one of the support rings, respectively, 1s supported
on the control element.

One aspect of the present immvention can be particularly
advantageously used 1n the case of such seals.

One aspect of the present invention, 1n particular by virtue
of the thermal, aerodynamic, and/or mechanical boundary
conditions and/or installation situations, can particularly
advantageously be used in motor vehicles and/or as a
cooling water (control or regulating, respectively) valve.

According to one aspect of the present invention, for
activating a multiport valve described here, the control
clement 1s adjusted between the first position, 1n which the
compression portion compresses the first seal and the control
element 1n one embodiment blocks the first connector, and
one, or the, respectively, further position, 1n which the
decompression portion lies opposite the first seal, such that
the control element compresses the first seal to a lesser
extent than 1n the first position, wherein the control element
in one embodiment 1n this further position does not block the

first connector.

BRIEF DESCRIPTION OF THE DRAWINGS

Aspects of the invention will be described in detail
hereunder with reference to figurative illustrations. Further
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advantageous refinements of the invention are derived from
the dependent claims and from the description hereunder of
preferred embodiments. In the figures, 1n part 1n a schematic
manner:

FIG. 1 1s a multiport valve 1n a longitudinal section;

FIG. 2 1s the multiport valve without a housing cover, 1n
a plan view; and

FIGS. 3A-3C 1s a method for activating the multiport
valve, or various positions of a control element of the
multiport valve, respectively.

Identical features, or features of equivalent function, are
provided with the same reference signs 1n all figures.

DETAILED OF THE PRESENTLY PREFERRED
EMBODIMENTS

FIG. 1 shows a multiport valve according to one aspect of

the present invention, 1 a longitudinal section, which
includes a rotation axis R.

The multiport valve has a multiple-part housing having a
housing main body 10 and a housing cover 14, which 1s
omitted 1n the plan view of FIG. 2.

The housing has a first connector 11, a second connector
12, and a third connector 13.

A control element 20 for selectively blocking the first or
the second connector 11 or 12, respectively, 1s mounted so
as to be rotatable 1n a recess 15 of the housing about the
rotation axis R.

An external contour, or shell face, respectively, of the
control element 20 has a compression portion 21 that, in a
first position (ct. FIG. 3(a)) the control element 20 blocks
the first connector 11 and compresses a multiple-part annular
first seal 1 which 1s disposed on the first connector 11.

The external contour of the conftrol element 20 has a
decompression portion 22 which, 1n a second position of the
control element 20 (ci. FIG. 3(c)) the control element does
not block the first connector 11, lies opposite the first seal 1,
and has a smaller radius than the compression portion 21,
such that the control element 20 in the second position
compresses the first seal 1 to a lesser extent than 1n the first
position, wherein the decompression portion 22 1n the sec-
ond position of the control element furthermore supports the
first seal 1 1n relation to the housing.

The compression portion 21, 1n the second position of the
control element (cf. FIG. 3(¢)), the control element 20
blocks the second connector 12 and compresses a multiple-
part annular second seal 2 disposed on the second connector
12.

The control element 20 1n the second position (ctf. FIG.
3(c)), by way of the compression portion 21 thereof, com-
presses the second seal 2 to a greater extent than by way of
the decompression portion 22 thereot 1n the first position (ct.
FIG. 3(a)), but by way of the decompression portion 22
thereof 1n the first position also supports the second seal 2 in
relation to the housing.

In a third position of the control element 20 (ct. FIG. 3(b))
in which the control element 20 does not block the first and
the second connector 11, 12, the control element 20 supports
the two seals 1, 2 1n relation to the housing.

The control element 20 1n the first position (ci. FIG. 3(a)),
by way of a passage opening having a lateral slot 23,
connects the connectors 12 and 13, and in the second
position of the control element (ci. FIG. 3(c)) blocks the
second connector 12.

The control element 20 1n the second position (ctf. FIG.
3(c)), by way of the passage opening having the lateral slot
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23, connects the connectors 11 and 13, and i1n the first
position of the control element (ci. FIG. 3(a)) blocks the first
connector 11.

The control element 20 in the third position (ci. FIG.
3(b)), by way of the passage opening having the lateral slot
23, connects the connectors 11, 12 and 13.

While exemplary embodiments have been explained in
the preceding description, it 1s to be pointed out that a
multiplicity of modifications are possible. It 1s moreover to
be pointed out that the exemplary embodiments are merely
examples which are not intended to limit 1n any way the
scope of protection, the applications, and the construction.
Rather, the above description will provide a person skilled 1n
the art with a guideline for implementing at least one
exemplary embodiment, wherein various modifications, 1n
particular with regard to the function and arrangement of the
described constituent parts, may be made without departing
from the scope of protection as defined by the claims and by
these equivalent combinations of features.

Thus, while there have shown and described and pointed
out fundamental novel features of the invention as applied to
a preferred embodiment thereot, 1t will be understood that
various omissions and substitutions and changes 1n the form
and details of the devices 1llustrated, and 1n their operation,
may be made by those skilled in the art without departing
from the spirit of the invention. For example, 1t 1s expressly
intended that all combinations of those elements and/or
method steps which perform substantially the same function
in substantially the same way to achieve the same results are
within the scope of the invention. Moreover, it should be
recognized that structures and/or elements and/or method
steps shown and/or described 1n connection with any dis-
closed form or embodiment of the invention may be incor-
porated 1n any other disclosed or described or suggested
form or embodiment as a general matter of design choice. It
1s the intention, therefore, to be limited only as indicated by
the scope of the claims appended hereto.

The 1nvention claimed 1s:

1. A multiport valve, comprising:

a housing having a recess and at least two connectors;

a control element configured to block at least one of the
connectors, the control element being rotatably dis-
posed 1n the recess of the housing;

an external contour of the control element has a compres-
ston portion that in at least one first position of the
control element compresses a first seal disposed on a
first one of the connectors; and

a decompression portion of the external contour of the
control element that has a smaller radius of curvature
than a radius of curvature of the compression portion
and 1 at least one further position of the control
clement lies opposite the first seal such that the control
clement compresses the first seal to a lesser extent than
in the at least one first position,

wherein the decompression portion of the external con-
tour and the compression portion of the external con-
tour are segments of nonconcentric circles.

2. The multiport valve as claimed 1n claim 1, wherein

the control element 1n the first position blocks the first
connector, and/or

the control element 1n the further position does not block
the first connector, and/or

wherein the decompression portion 1n the further position
of the control element supports the first seal 1n relation
to the housing and/or does not compress the first seal.

3. The multiport valve as claimed 1n claim 1, wherein the
compression portion in at least one second position of the
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control element compresses a second seal disposed on a
second one of the connectors.

4. The multiport valve as claimed in claim 3,

wherein the control element 1n the second position of the

control element compresses the second seal to a greater
extent than 1n at least the at least one first position of the
control element, and/or

wherein at least one further connector 1s disposed between

the first and the second connector.

5. The multiport valve as claimed in claim 4,

wherein the control element in the second position blocks

the second connector and/or the control element 1n an
other position does not block the second connector,
and/or

wherein the decompression portion in the other position

of the control element supports the second seal 1n
relation to the housing and/or does not compress the
second seal.

6. The multiport valve as claimed 1n claim 3,

wherein the control element in the second position blocks

the second connector and/or the control element 1n an
other position does not block the second connector,
and/or

wherein the decompression portion 1n the other position

of the control element supports the second seal 1n
relation to the housing and/or does not compress the
second seal.

7. The multiport valve as claimed 1n claim 3, wherein the
control element 1n at least one third position of the control
clement 1n which the control element does not block the first
and the second connector, compresses the first seal to a
lesser extent than in the at least one first position, com-
presses the second seal to a lesser extent than in the second
position, and/or supports the first and/or the second seal in
relation to the housing.

8. The multiport valve as claimed 1n claim 3, wherein at
least one of the first and the second seal 1s configured to be
in multiple parts and/or annular.

9. The multiport valve as claimed 1n claim 1, wherein the
control element 1n at least one position, by way of a slotted
through passage of the control element, connects at least two
of the connectors, and 1n at least one other position of the
control element blocks at least one of the connectors.

10. The multiport valve as claimed 1n claim 9, wherein the
slot of the through passage 1s at least partially disposed 1n the
decompression portion, and/or the control element 1n at least
one position, by way of the through passage, connects at
least three connectors.

11. The multiport valve as claimed 1n claim 1, wherein the
compression portion and the decompression portion gradu-
ally transition into one another.

12. The multiport valve as claimed in claim 1, wherein the
multiport valve 1s a cooling water valve for a motor vehicle.

13. The multiport valve as claimed 1n claim 1, wherein the
smaller radius of curvature 1s configured such that 1t 1s less
than a diameter of the first one of the connectors and the
radius of curvature of the compression portion 1s configured
such that it 1s greater than a diameter of the first one of the
connectors.

14. A motor vehicle comprising:

at least one multiport cooling water valve, comprising:

a housing having a recess and at least two connectors;

a control element configured to block at least one of the
connectors, the control element being rotatably dis-
posed 1n the recess of the housing;

an external contour of the control element has a com-
pression portion that 1n at least one first position of
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the control element compresses a first seal disposed
on a first one of the connectors; and

a decompression portion of the external contour of the
control element that has a smaller radius of curvature
than a radius of curvature of the compression portion
and 1n at least one further position of the control
clement lies opposite the first seal such that the
control element compresses the first seal to a lesser

extent than 1n the at least one {first position,
wherein the decompression portion of the external

contour and the compression portion of the external

contour are segments of nonconcentric circles.

15. The motor vehicle as claimed 1in claim 14, wherein the
smaller radius of curvature 1s configured such that 1t 1s less
than a diameter of the first one of the connectors and the
radius of curvature of the compression portion i1s configured
such that 1t 1s greater than a diameter of the first one of the
connectors.

16. A method for activating a multiport valve having a
housing having a recess and at least two connectors, a
control element configured to block at least one of the
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connectors, the control element being rotatably disposed 1n
the recess of the housing, an external contour of the control
clement has a compression portion that 1n a first position of
the control element compresses a first seal disposed on a first
one of the connectors, a decompression portion of the
external contour of the control element that has a smaller
radius of curvature than a radius of curvature of the com-
pression portion and in at least one further position of the
control element lies opposite the first seal such that the
control element compresses the first seal to a lesser extent
than 1n the first position, wherein the decompression portion
of the external contour and the compression portion of the
external contour are segments of nonconcentric circles,
comprising:
adjusting the control element to the first position, in which
the compression portion compresses the first seal; and
adjusting the control element to one further position, 1n
which the decompression portion lies opposite the first
seal, such that the control element compresses the first
seal to a lesser extent than 1n the first position.
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